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ABSTRACT
COGNITIVE CORRELATES OF STORYTELLING IN SEVERE TBI
By
Serena Jaskolka
University of New Hampshire
Introduction: Difficulties with narrative discourse, executive functions, declarative memory,
and pragmatic function are pervasive in adults with TBI. As narrative discourse (e.g.,
storytelling) plays a significant role in social contexts, these difficulties have broad reaching
impacts on everyday interactions. Existing research in adults with TBI does not address cognitive
correlates of story length, completeness, or elaboration within a story grammar framework,
which is a structure for organizing the content of stories. A better understanding of these
relationships will allow for more effective evaluation and treatment for this population.
Methods: Transcripts from Cinderella stories of 48 participants with severe TBI were analyzed
using a story grammar framework. Relationships between narrative measures (length,
completeness, and elaboration) and deficits in executive function, declarative memory, and
pragmatic function at 6- and 12-months post-injury were explored.
Results: At 6- and 12-months, most narrative measures showed weak to strong correlations with
executive functions and declarative memory. Narrative measures less consistently showed weak
to moderate correlations with pragmatic function at 6-months, but no correlations with pragmatic
function observed at 12-months.
Discussion: Executive function and declarative memory measures appear related to the ability to
organize, elaborate, and share more content when telling stories. Measures of pragmatic function
likely captured a broader picture of social communication than the narrative measures examined
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in the present study, explaining the frequent lack of observed relationships. Together these
findings can help us better understand narrative language deficits post-TBI, and better plan
assessments and treatments of functional communication.
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INTRODUCTION
Impaired narrative discourse, or difficulty telling a story through a series of causally
connected, logically sequenced events, is common in adults following a traumatic brain injury
(TBI; Coelho, 2002; Marini et al., 2017; Stout et al., 2000; Tucker & Hanlon, 1998). As
storytelling plays a significant role in communicating with others in a social context, impaired
narrative production in TBI can have a detrimental effect on communicative participation. In
turn, persistent social communication difficulties, including difficulties with narrative discourse,
are “a major barrier to community reintegration” (Galski et al., 1998, p. 769). Narrative
discourse recovery also correlates with psychosocial outcomes in terms of work and leisure,
relationships, and independence (Elbourn, Kenney, Power, & Togher, 2019). Importantly,
discourse may be more strongly correlated with social integration than conventional
psychosocial factors (e.g., age, gender, education; Galski et al., 1998). Thus, narrative discourse
difficulties are associated with a poorer quality of life.
The specific nature of narrative impairments in TBI may relate to other domains that are
often impaired post-TBI, such as executive functions, declarative memory, and pragmatic
function. While research has investigated differences post-TBI in narrative discourse as well as
the cognitive correlates of narrative discourse, gaps exist in our understanding of the the
cognitive correlates of narrative organization. The current study compared these impairments in
narrative organization with executive function, declarative memory, and pragmatic function
abilities in adults with severe TBI at 6 and 12-months post-injury. Improving our understanding
of the relationship between narrative impairments and these domains could help us predict
specific discourse challenges, increase the efficiency and effectiveness of assessment and

COGNITIVE CORRELATES OF STORYTELLING

2

treatment, and ultimately enhance communicative participation and quality of life in adults with
TBI.
Story Grammar
Macrolinguistic analyses of narrative discourse examine the global level of meaning and
organization (Peach & Hanna, 2021). The present study will focus on macrolinguistic analyses of
narratives within a story grammar framework (Stein & Glenn, 1975). This framework, which
serves as the basis for narratives in Western cultures, consists of a story’s setting, at least one
episode, and a conclusion. The setting contains information that sets the scene for the narrative
and establishes the status quo. The conclusion signals the end of the story, often presented as a
direct consequence for the story as a whole. Episodes consist of three basic elements: an
initiating event, an attempt and a direct consequence. An initiating event is an event that kicks off
the story or causes the story to progress forward, resulting in an action or consequence. This is
followed by an attempt, which is the main character’s action in response to the initiating event
that aims to solve whatever problem was presented. The end of the episode is marked by a direct
consequence that is causally related to the attempt. Episodes can also include four secondary
components: plans, internal reactions, responses, and setting statements (i.e., descriptions of
locations, times, or characteristics of objects, people, or events, often in relation to other episodic
elements). Plans, internal reactions, and responses describe the characters’ mental states
(cognitive and affective) as they process and respond to initiating events, attempts, and direct
consequences.
In story grammar analysis, narratives are broken down into propositions, which consist of
a verb phrase (predicator) or relational word, in addition to any arguments specifically related to
that verb phrase (Roth & Spekman, 1986). A proposition typically consists of a simple clause.
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Each proposition within the narrative is assigned one of the story grammar elements (setting,
initiating event, attempt, direct consequence, or conclusion), based on the function that
proposition serves within the overall narrative.
After propositions are assigned story grammar elements, there are different ways to look
at the length, completeness, and elaboration of a narrative within a story grammar framework. To
look at these variables, the narrative is first divided into episodes. Episodes can include any or all
of the episodic story grammar elements previously mentioned. Complete episodes must have
three basic elements: at least one initiating event, at least one attempt, and at least one direct
consequence. Incomplete episodes lack one or more of these three basic elements (Lê et al.,
2011). When a narrator omits one or more of these basic elements, episodes are divided based on
the introduction of a new initiating event. After the episodes are identified, each episode is
numbered to count the total number of episodes. Episodic elaboration/complexity has not been
included in previous story grammar research in adults, although it is often included in narrative
analyses for children (Gillam et al., 2016; Heilmann et al., 2010). To examine episodic
elaboration, episodes can be categorized as simple or elaborated. Simple episodes consist of only
the three basic story grammar elements (initiating event, attempt, and direct consequence), while
elaborated episodes include other information, such as characters’ mental states, setting
statements, and/or multiple basic elements.
TBI and Narrative Macrolinguistic Analyses
A substantial body of evidence uses story grammar to analyze the narratives of adults
with TBI (Cannizzaro & Coelho, 2002; Hartley & Jensen, 1991; Jorgensen & Togher, 2009;
Snow et al., 1990). However, most of this research does not address narrative length,
completeness, or elaboration within a story grammar framework. Instead, in adults with TBI,
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narrative length has been evaluated with measures such as the total number of words, total
number of utterances, and total number of content units (Hartley & Jensen, 1991; Norman et al.,
2022). In rare circumstances, research has evaluated narrative length in terms of the total number
of story grammar elements (Snow et al., 1999) or total number of episodes. Further, narrative
completeness has been measured based on the inclusion/completeness of key components (Lê et
al., 2011), main concepts (Elbourn, Kenney, Power, Honan, et al., 2019; Norman et al., 2022), or
correct information units (Carlomagno et al., 2011), all of which have been analyzed outside of a
story grammar framework. Measures of narrative completeness within a story grammar
framework (i.e., episodic completeness) and episodic elaboration have rarely been addressed in
research on adult samples.
There is no clear consensus in the literature on the effects of TBI on narrative length.
Norman et al. (2022) analyzed narrative length from the Cinderella story retell task in two ways:
total number of words and total number of utterances. On average, the TBI group used
significantly more words in their narratives than the neurologically healthy control (NHC) group,
despite there being no significant between-group differences in the total number of utterances
(Norman et al., 2022). Thus, the TBI group likely used more words per utterance. This finding
also demonstrates how differences in narrative length can be influenced by the unit of
measurement. Using another measure of narrative length, the total number of content units,
Hartley and Jensen (1991) concluded that TBI participants produced significantly fewer content
units than NHC participants.
Evidence is mixed regarding potential TBI-related deficits on measures of narrative
length within a story grammar framework. Snow et al. (1999) measured the total number of story
grammar elements in 36 participants with TBI, 36 with orthopedic injuries, and 36 NHCs. No
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significant differences were found in the number of total story grammar elements among the
three groups. However, there was a trend towards the TBI group producing fewer story grammar
elements than the NHC group (Snow et al., 1999). This finding contrasted with the results of
Hartley and Jensen (1991) who used content units to evaluate narrative length, possibly because
TBI participants in the latter had a longer average coma duration. In terms of the number of
episodes produced within a story grammar framework, Liles et al. (1989) concluded that there
was no significant difference between a group of 4 TBI participants and a group of 23 NHCs in
the total number of episodes produced during a story retell task. Coelho et al. (2002) found
similar results with larger samples (43 TBI, 45 NHC); specifically, no significant between-group
differences were found in the total number of episodes during a story retell task. However, more
recently, Mozeiko et al. (2011) determined that TBI participants (n=167) produced significantly
fewer episodes than NHC participants (n=46) during a story retell task. Thus, across studies
examining differences between TBI and NHC participants, mixed results make it difficult to
determine the effects of TBI on narrative length, as measured by the number of story grammar
elements or number of episodes.
Episodic completeness is another area of narrative macrostructure that current TBI
research has not addressed in detail. Rather, existing research has predominantly examined the
completeness of a narrative’s content, rather than the completeness of its episodes. For example,
Main Concept Analysis (Nicholas & Brookshire, 1995) and the Story Goodness Index (Lê et al.,
2011) measure story completeness based on the number of main concepts/key components
included. Analyses of correct information units (Nicholas & Brookshire, 1993) count the number
of total words and number of total correct information units within discourse, where correct
information units are words that are intelligible, accurate, relevant, and informative to the topic
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(Nicholas & Brookshire, 1993). Using the number of total words and the number of total correct
information units, the percentage of correct information units can be calculated, reflecting the
informativeness of discourse content. Similarly, Marini and Urgesi (2012) measured the lexical
informativeness of narratives by counting lexical information units, which are essentially correct
information units that are also pragmatically and syntactically appropriate. Differences in the
completeness of narrative content for all of these measures have been found when comparing the
discourse of adults with TBI and NHCs (Carlomagno et al., 2011; Elbourn, Kenney, Power,
Honan, et al., 2019; Lê et al., 2011; Marini et al., 2014; Norman et al., 2022). Thus, Main
Concept Analysis, the Story Goodness Index, and correct information units reflect the
informativeness of narrative content, rather than a speaker’s production of organizational units
within that discourse. These measures do not distinguish whether the episodic structure of the
narrative is complete or incomplete. Further, while the completeness of episodes is evaluated for
the Story Goodness Index’s story grammar measure, it is only used as a steppingstone toward
calculating the proportion of T-units within complete episodes vs. the total number of T-units in
the narrative.
Finally, despite narrative elaboration being used in macrolinguistic analyses of child
narratives, this construct has not been included in any narrative analysis research in adults with
TBI (or other cognitive-communication disorders) to date. The clearest example of narrative
analyses examining elaboration in children is the Monitoring Indicators of Scholarly Language
(MISL; Gillam et al., 2016). The Monitoring Indicators of Scholarly Language incorporates
elaboration into its Macrostructure subscale, which rates each story grammar element on a scale
of zero to three. A score of zero indicates that the element is missing from the narrative, while a
score of one indicates that the element is present, but lacking in some way (e.g., a consequence
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of an action/attempt is provided, but not linked to the initiating event). When the narrative has
the necessary components for the element to contribute to the narrative’s episode(s), it receives a
score of two. Finally, a score of three indicates that the element is present multiple times and/or
in ways that illustrate complex relations, thus representing elaborated episodic structure (Gillam
et al., 2016). Based on transcripts of 109 school-age children, evidence supports the interrater
reliability, internal consistency, and construct validity of MISL scores (Gillam et al., 2016).
Another analysis addressing elaboration in children’s narratives is the Narrative Scoring Scheme
(Heilmann et al., 2010). The Narrative Scoring Scheme measures elaboration in terms of
children’s use of mental state terms, which combines the child’s use of plans, internal responses,
and reactions into a single measure. While the Narrative Scoring Scheme evaluates the presence
of elaboration, it is not evaluated within the context of story grammar episodes, and thus
provides a less clear example of narrative elaboration analyses. Together, the Monitoring
Indicators of Scholarly Language and Narrative Scoring Scheme provide evidence that narrative
elaboration can yield valuable information when evaluating narratives, and thus, extending its
use into analyses of adult discourse may prove fruitful.
Narrative Organization & Executive Functions in TBI
Following a TBI, measures of narrative production have shown correlations with
executive functions (EF), although research utilizing a story grammar framework has been
limited. For example, several studies have found correlations between cognitive flexibility (e.g.,
performance on the Wisconsin Card Sorting Test; WCST; Heaton et al., 1993) and narrative
measures (Lê et al., 2014; Marini et al., 2014; Mozeiko et al., 2011). Specifically, to evaluate the
cognitive correlates of narrative impairment in participants with moderate TBI at least 12-months
after their injury, Marini et al. (2014) found that non-perseverative errors on the WCST were
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correlated with local and global coherence errors and negatively correlated with lexical
information units. Thus, errors in local and global coherence as well as the completeness of
narrative content could be partially explained by difficulty with shifting, the primary executive
function assessed by the WCST. Further, perseverative errors were found to correlate with local
coherence errors and to correlate negatively with lexical information units. The authors conclude
that this suggests other EF besides shifting could be impaired in adults with TBI as well. In
addition, because all participants were at least 12-months post-TBI, evidence supports the
persistence of EF difficulties post-TBI.
Similarly, Lê et al. (2014) analyzed narratives from a story retell task with the SGI and
found small to moderately large correlations between the Sorting Test from the Delis-Kaplan
Executive Function System (D-KEFS; Delis et al., 2001) and four global discourse measures
(local coherence, global coherence, story grammar, and story completeness). Specific to story
grammar research, Mozeiko et al. (2011) also found that shifting performance on the Sorting
Test from the D-KEFS was significantly correlated with story grammar measures (total number
of episodes and proportion of T-units in episode structure) post-TBI. Both studies add to the
evidence that executive dysfunction and discourse deficits are related. Further, these two studies
(Lê et al., 2014; Mozeiko et al., 2011) showed that executive dysfunction and narrative discourse
deficits can persist for decades (34 to 37 years post-TBI), and that correlations between these
deficits persist as well. It should be noted that Mozeiko et al. (2011) found no significant
correlations between the measures of story grammar and the Tower Test, which likely involves
inhibition. As the limited measures of EF are considered a weakness of this study, the authors
recommended that future studies include multiple measures of EF (Mozeiko et al., 2011).
Narrative Organization & Declarative Memory in TBI
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Mozeiko et al. (2011) suggested that declarative memory might be an alternative
explanation for the correlations found between EF and narrative discourse measures. Further,
sustained complex decision making involving the maintenance and updating of representations, a
skill essential to telling an elaborate, well-organized narrative, requires declarative memory
(Gupta et al., 2009). Lê et al. (2014) found moderate to moderately large correlations between
declarative memory and two global discourse measures: the story grammar and story
completeness scores from the SGI. Further, the study showed that declarative memory plays a
prominent role in producing a complete story.
Narrative Organization & Pragmatic Function in TBI
Many narrative discourse deficits in TBI lead to breakdowns in pragmatic function, or
social aspects of communication (e.g., sharing appropriate information based on shared
knowledge between communication partners, not sharing too much or too little information,
being able to repair communication breakdowns). For example, omitting key details (e.g., basic
elements from an episode) in a narrative can result in listener confusion, especially when such
omissions are not recognized and repaired. Therefore, it is logical to expect that difficulty with
narrative organization might be associated with pragmatic communication deficits more broadly.
Further, EF and pragmatic language are highly interrelated in adults with TBI (Douglas, 2010;
Rowley et al., 2017). Pragmatic deficits may reflect “the impact of cognitive impairments on
relatively intact linguistic function” (Douglas, 2010, p. 366). In other words, executive
dysfunction could be a mechanism underlying pragmatic difficulties post-TBI despite the other
relatively unaffected domains of language. Douglas (2010) evaluated how EFs contribute to
pragmatic difficulties post-TBI, and found that self- and other-reported pragmatic difficulties, as
measured by the La Trobe Communication Questionnaire (LCQ; Douglas et al., 2000) total
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scores, were significantly correlated with inhibition, cognitive flexibility, initiation, working
memory, and processing speed. Furthermore, these three EF measures combined to account for
37% of the variability in LCQ total scores with a large effect size (Douglas, 2010). Similarly,
Channon and Watts (2003) found that the EF skills of working memory, inhibition, and
multitasking accounted for 36.1% of the variability in pragmatic function post-TBI, as measured
by social judgement sensitivity scores. Thus, while a large portion of variability in pragmatic
language remains unexplained, EF measures consistently account for a significant portion of
pragmatic function. Therefore, if narrative discourse impairment post-TBI is correlated with
executive function, it also may be correlated with pragmatic function.
In conclusion, limited research has explored narrative length, completeness, or
elaboration within a story grammar framework in adults with TBI, and even fewer have explored
associations between these macrolinguistic narrative variables and deficits in executive function,
declarative memory, and pragmatic function. The present study aims to fill these gaps by
evaluating these associations based on the following macrolinguistic variables: the total number
of story grammar elements and total number of episodes (narrative length), the total number of
elaborated complete episodes (completeness/elaboration), and the number of story grammar
elements per episode (elaboration). The number of elaborated complete episodes was used to
measure the presence of elaboration, while the number of story grammar elements per episode
was used to measure the quantity of elaboration. This was to inform whether presence or quantity
should be considered the driving factor for a narrative to be considered elaborated. Finally, there
is no existing data on whether the relationships between narrative production and deficits in
executive function, declarative memory, and pragmatic function exist within and/or across
timepoints in adults during their first year post-TBI (e.g., if the total number of story grammar
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elements at 6-months is correlated with declarative memory at 6-months, is it also correlated
with declarative memory at 12-months?). The present study aims to fill this gap by analyzing
relationships between macrolinguistic narrative variables and other TBI-related deficits at two
different timepoints (6 months and 12 months post-injury).
Specific Aims
This study sought to determine if the level of macrolinguistic narrative impairment at 6and 12-months post-injury is correlated with executive function, declarative memory, and
pragmatic function at 6- and 12-months post-injury in adults with TBI. Specifically, how do the
total number of story grammar elements, total number of episodes, total number of elaborated
complete episodes, and number of story grammar elements per episode as measures of
macrolinguistics at 6- and 12-months correlate to scores on the Functional Assessment of Verbal
Reasoning and Executive Strategies (FAVRES; MacDonald, 2005), Hopkins Verbal Learning
Test - Revised (HVLT-R; Brandt & Benedict, 1997), Brief Visuospatial Memory Test - Revised
(BVMT-R; Benedict, 1997), and La Trobe Communication Questionnaire (LCQ; Douglas et al.,
2000) at 6- and 12-months?
We hypothesized that fewer story grammar elements and episodes would correlate with
poorer executive function, declarative memory, and pragmatic function. Although past research
regarding narrative length is mixed, the story retell task used in the present study (Cinderella
retell) is more likely to elicit complex storytelling and, therefore, requires the inclusion of more
story grammar elements and episodes. However, if deficits exist in executive function,
declarative memory, and pragmatic function, participants will likely have a harder time
achieving this high level of narrative complexity, which would be consistent with evidence that
participants with TBI produce shorter, less complete narratives (Carlomagno et al., 2011;
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Elbourn, Kenney, Power, Honan, et al., 2019; Lê et al., 2011; Marini et al., 2014; Norman et al.,
2022). Although there is no existing research on narrative elaboration in adults with TBI, we
hypothesized that fewer elaborated complete episodes and fewer story grammar elements per
episode would correlate with poorer executive function, declarative memory, and pragmatic
function as the Cinderella story retell task elicits a complex narrative that requires a high level of
planning, organization, cognitive flexibility, memory, and pragmatics, which are all required to
produce an elaborated narrative.
Consistent with findings from Mozeiko et al. (2011) and Le et. al (2014), we
hypothesized that performance on macrolinguistic narrative measures at 6-months would
correlate with performance on measures of executive function and declarative memory at 12months, thus demonstrating persistence of these deficits across timepoints. Additionally, we
hypothesized that performance on macrolinguistic narrative measures at 6-months would
correlate with performance on a measure of pragmatic function at 12-months, as narrative
discourse deficits are a manifestation of pragmatic communication difficulties in TBI, and EF
and pragmatic language are highly interrelated in this population (Douglas, 2010; Rowley et al.,
2017).
II. METHODS
Study Design/Participants
This correlational study used a de-identified sample of 48 participants with severe TBI
from the Togher corpus, made available through the online, password-protected database
TBIBank (Elbourn, Kenney, Power, & Togher, 2019). All participants consented to the use of
collected data in future studies.
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Inclusion criteria for the Togher corpus consisted of: (a) having a diagnosis of severe TBI
determined by a Glasgow Coma Scale (GCS; Teasdale et al., 2014) score of less than eight
and/or post-traumatic amnesia (PTA) duration of greater than 24 hours; (b) being fluent in
English; (c) being between 16 and 65 years of age at the time of injury; (d) being medically
stable and no longer experiencing PTA prior to participation; and (e) residing within the Sydney,
Australia metropolitan area or within three hours traveling distance. Exclusion criteria for the
Togher corpus included: (a) being unable to obtain consent from the person with TBI or a
significant other; (b) being more than seven months post-injury at the time of enrollment; (c)
having a history of previous neurological illness/injury or significant medical history (e.g.,
developmental delay); (d) having persisting PTA; and (e) being unable to complete at least one
follow-up appointment (Elbourn, Kenney, Power, Honan, et al., 2019).
For participants from the Togher corpus to be included in the current study, the following
inclusion criteria were required: (a) completion of the Cinderella retell task at six and/or twelve
months; (b) completion of at least one of the following: Functional Assessment of Verbal
Reasoning (FAVRES), Hopkins Verbal Learning Test – Revised (HVLT-R), the Brief
Visuospatial Memory Test – Revised (BVMT-R), and/or La Trobe Communication
Questionnaire (LCQ) at 6- and/or 12-months post-injury.
Table 1 summarizes the demographic characteristics for the two samples (6-months postTBI and 12-months post-TBI). For the 6-month group, the average GCS score was 6.83 (SD =
3.37), and the average PTA length was 49.83 days (SD = 33.36), ranging from 6 to 157 days. For
the 12-month group, the average GCS was 6.66 (SD = 3.29), and the average length of PTA was
55.66 days (SD = 42.26), ranging from 6 to 215 days. Both samples ranged from 16-66 years old.
Average education was 14.46 years (SD = 6.05) in the 6-month group and 14.43 years (SD =
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6.28) in the 12-month group. Both samples were predominantly monolingual (6-month n = 38;
12-month n = 36) and spoke English as their primary language (6-month n = 42; 12-month n =
40).

Table 1. Demographic information for all subjects
Sex

Age
(years)

Years of
Education

GCS
Score

Length
of PTA

Primary
Language

Monolingual

6-months
post-TBI
(n = 48)

41 Male
7 Female

34.92
(±13.02)
16-66

14.46
(±6.05)
8-50

6.83
(±3.37)
3-15

49.83
(±33.36)
6-157

42 English
6 Other

38 Monolingual
10 Other (7
Bilingual, 3
Multilingual)

12-months
post-TBI
(n = 44)

35 Male
9 Female

36.16
(±13.64)
16-66

14.43
(±6.28)
8-50

6.66
(±3.29)
3-15

55.66
(±42.46)
6-215

40 English
4 Other

36 Monolingual
8 Other (6
Bilingual, 2
Multilingual)

Procedure
Discourse Measure
Following TBIBank protocol, all participants were asked to retell the story of Cinderella
(MacWhinney et al., 2011). The participant was given a copy of a Cinderella picture book
(Grimes, 2005) with the words covered. The examiner stated, “I’m going to ask you to tell a
story. Have you ever heard the story of Cinderella?” All included participants were familiar with
the story. Next, the examiner stated the directions for the task: “Do you remember much about
it? These pictures might remind you of how it goes. Take a look at the pictures and then I’ll put
the book away and ask you to tell me the story in your own words.” After the participant looked
through the book, it was put away before they told the story. If required, the following prompt
was given: “Now tell me as much of the story of Cinderella as you can. You can use what you
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know about the story, as well as the pictures you just looked at.” If the participant gave fewer
than three utterances or faltered, the examiner prompted them after ten seconds by saying, “What
happened next?” or “Go on.”
The author and a graduate research assistant, naïve to time since injury, evaluated each
participant’s retell of the Cinderella narrative using a traditional story grammar framework. The
evaluation process consisted of three stages. In the first stage, narratives were broken down into
propositions. To do this, each clause (main/independent clause, nominal clause, adverbial clause,
relative clause) was separated and allocated a line in the coding sheet. Compound verb structures
(compound main verbs or infinitives) were also separated. Clauses with nonfinite verbs (e.g.,
infinitive clauses with only one infinitive, participial clauses, gerundive clauses) and phrases
(e.g., prepositional phrases, adjective phrases, adverb phrases) remained attached.
In the second stage, each unit was assigned a story grammar code (setting, initiating
event, attempt, direct consequence, conclusion, mental state) or was labeled as a non-story
grammar element. Non-story grammar elements were those propositions that did not directly
contribute to the story and thus did not align with a traditional story grammar category. See
Table 2 for operational definitions of story grammar codes. The total number of story grammar
elements (all codes except non-story grammar elements) was a dependent variable that reflected
narrative length.

Table 2. Operational definitions for story grammar elements
Story Grammar Element

Operational Definition

Setting Statement (SS)

Creates a reference for the story’s location and time;
introduces characters or relationships
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Initiating Event (IE)

An occurrence or event that causes the story to progress
forward or results in an action or consequence

Attempt (A)

The main character’s action in response to the initiating
event to solve whatever problem was presented

Direct Consequence (DC)

The consequences of an attempt; must directly follow and
be causally attributed to the attempt

Conclusion (C)

“Wrapping up” statements that signal the end of the story

Mental State (MS)

Any statement of a character’s internal thoughts, feelings,
or responses

Non-Story Grammar (NSG)

Any utterances that cannot be categorized as any of the
story grammar elements

In the third and final stage, episode numbers were assigned to track the total number of
episodes, and each episode was labeled by type (see Figure 1). First, all episodes were labeled as
complete (i.e., had at least one initiating event, attempt, and direct consequence) or incomplete
(e.g., missing one or more of these three basic elements). Then, episodes were labeled as simple
or elaborated. A simple complete episode included only one initiating event, attempt, and direct
consequence, whereas a simple incomplete episode had a single meaningful unit coded for only
one or two of the three basic elements. Episodes could be elaborated by incorporating one or
more of the following criteria: 1) multiple basic elements (more than one initiating event,
attempt, and/or direct consequence); 2) mental state terms (one or more propositions had a code
of mental state); and/or 3) setting statements (one or more propositions had a code of setting).
These criteria were not mutually exclusive, as elaborated episodes were often elaborated in more
than one way. Elaborated complete episodes included all three basic elements plus elaboration,
while elaborated incomplete episodes lacked one or more of the three basic elements but also
included elaboration (e.g., had one initiating event, one setting statement, and one direct
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consequence). The total number of episodes was a dependent variable that reflected narrative
length; the number of story grammar elements per episode reflected the elaboration of the
narrative; and the total number of elaborated complete (EC) episodes reflected both the
elaboration and completeness of the narrative.

Figure 1. Hierarchy of episode types

Reliability
Training for story grammar coding was completed by two graduate assistants in 39 hours
across nine weeks. Training initially used transcripts from outside this study’s dataset; however,
when these transcripts were exhausted, training continued with transcripts in the dataset. All
transcripts from the study dataset that were used in training were divided into sets of five and
coded independently; then, consensus was completed until reliability was achieved. Reliability
was considered achieved and training ended when Cohen’s Kappa equaled or exceeded .75 and
point-to-point reliability equaled or exceeded .80 on four out of five transcripts in a set.
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Following training, coding was conducted for all transcripts from the Togher corpus that were
available through TBIBank (3, 6, 9, 12, and 24-months post-injury), with intermingled
transcripts from sex- and age-matched NHC participants. Reliability for the dataset used in the
present study (transcripts from TBI participants at 6- and 12-months post-TBI) was conducted
for at least 30% of transcripts within sets of 20-30 to control for coder drift. Consensus was
conducted to resolve any coding discrepancies.
Intraclass correlations (ICCs) were run to assess the reliability of the story grammar
variables included in the present study. The ICC for total number of story grammar elements was
.998, and the total number of episodes was .901. The ICC for the total number of elaborated
complete episodes was .925, while the ICC for story grammar elements per episode was .941.
ICC values greater than 0.90 indicate excellent reliability (Koo & Li, 2015).
EF, Declarative Memory, and Pragmatic Communication Measures
The Functional Assessment of Verbal Reasoning and Executive Strategies (FAVRES;
MacDonald, 2005) is a formal assessment of executive functioning that evaluates cognitive and
communication abilities within the context of functional daily activities. It requires the
participant to plan an event, schedule a workday, decide on a gift, and build a case, and measures
the participant’s ability to identify important facts, ignore irrelevant information, weigh facts,
demonstrate flexible thinking, generate alternative solutions, predict consequences of a decision,
and provide a rationale for a decision (MacDonald, 2005). This assessment reveals functional
deficits that may be missed by traditional language assessments and allows clinicians to assess
difficulties a client may have in activities of daily living (Tran et al., 2018). The FAVRES has
demonstrated good interrater reliability of k = 0.86 (n = 153) and discriminant validity of p <
0.01. Sensitivity for the FAVRES is 0.88 and specificity is 0.83 (Pickens, 2010). In the present
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study, the FAVRES Total Accuracy, Rationale, and Reasoning Sub-Skills standard scores as
well as Task 2 (Scheduling a Workday) and Task 4 (Building a Case) Accuracy and Rationale
standard scores were dependent variables, representing participants’ executive functioning.
These specific scores were selected based on prior research showing: 1) the Total Reasoning
Sub-Skills score had a moderate to strong positive association with a Total Cognitive index,
which included measures of attention, speed of processing, memory, and executive functions;
and 2) scores from Tasks 2 and 4 had the most significant association with attention, speed of
processing, memory, and executive functions (Avramovic et al., 2017). While the Total
Accuracy and Total Rationale scores were not analyzed for relationships with the Total
Cognitive Index in this previous study (Avramovic et al., 2017), we included these scores to
determine the relative value of individual task scores vs. overall scores in explaining narrative
deficits of participants post-TBI.
The Hopkins Verbal Learning Test - Revised (HVLT-R; Brandt & Benedict, 1997)
measures episodic verbal memory, which is a type of declarative memory. This assessment
involves reading a list of 12 words for immediate free recall three times in a row. A yes/no
recognition trial follows each free recall trial, using a list of 24 words. Finally, there is a delayed
recall trial after 20-25 minutes. Evidence supports the reliability (Benedict et al., 1998),
predictive validity (Kuslanksy et al., 2004), construct validity (Shapiro et al., 1999), and
concurrent validity (Shapiro et al., 1999) of HVLT-R scores.
The Brief Visuospatial Memory Test - Revised (BVMT-R; Benedict, 1997), also
measures declarative memory, using a visual memory task where the participant is presented
with six geometric designs, learned across three trials. After 25-minutes there is a delayed recall
trial, followed by a recognition trial. The BVMT-R is reported to have excellent interform
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reliability, and research supports both criterion and construct validity (Benedict et al., 1996).
Taken together, the HVLT-R and BVMT-R provide verbal and visual measures of declarative
memory. Both measures were included as dependent variables to explore the relationship
between narrative length, completeness, and elaboration and declarative memory.
The La Trobe Communication Questionnaire (LCQ; Douglas et al., 2000) is a measure of
pragmatic communication developed for use with adults following a TBI. Items were designed to
target an individual’s adherence to Grice’s (1975) maxims of quantity, quality, relation, and
manner as well as other pragmatic deficits known to be associated with TBI. It consists of a selfreport form as well a “close other” form, to be completed by someone who knows the participant
well. The LCQ’s 30 items measure perceived communication abilities, scored on a modified
Likert scale, where 1 = never or rarely, 2 = sometimes, 3 = often, and 4 = always. Supporting the
LCQ’s reliability, self-reported communicative abilities demonstrated consistency over time (r =
0.756), and the measure’s 30 items have high internal consistency (Cronbach’s alpha = 0.860;
Douglas et al., 2000). Supporting the construct validity of LCQ scores, a principal component
factor analysis found that 25 of 30 items loaded onto six factors: conversational tone,
conversational effectiveness, conversational flow, conversational engagement, and
conversational attention/focus (Douglas et al., 2000). The present study included both LCQ-self
and LCQ-other scores as dependent variables to explore the relationship between narrative
length, completeness, and elaboration and pragmatic communication abilities.
Analysis
Statistical Package for the Social Sciences (SPSS v27) was used to generate descriptive
statistics, skew, kurtosis, and Shapiro-Wilk’s normality tests for the following variables at 6months and 12-months: the total number of story grammar elements, total number of episodes,
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total number of elaborated complete episodes, and total number of episodic elements per
episode. All variables, except total number of episodes at 6-months (p = .076), were determined
to be non-parametric because Shapiro-Wilk’s test p values were <.05 (Laerd Statistics, n.d.).
Thus, for consistency, Spearman’s correlations were conducted for all variables. Alpha was .05
for all significance testing. For Spearman’s correlations, rs values were classified as weak (r = .1.3), moderate (r = .4-.6), and strong (r = .7-.9; Akoglu, 2018).
RESULTS
EXECUTIVE FUNCTIONS
Spearman’s correlations were conducted to assess the relationship between four
macrolinguistic narrative variables at 6- and 12-months and seven executive function scores on
the FAVRES at 6- and 12-months. The four macrolinguistic narrative variables were the total
number of story grammar elements, total number of episodes, total number of EC episodes, and
number of SG elements per episode. The seven FAVRES scores included Task 2 Accuracy,
Task 4 Accuracy, Task 2 Rationale, Task 4 Rationale, Total Accuracy, Total Rationale, Total
Reasoning Sub-Skills scores. All significant correlations found for these variables are
summarized in Table 4.
Relationship with total number of SG elements. The total number of SG elements at 6months was moderately correlated with the FAVRES Task 2 Accuracy score at 6-months, rs (30)
= .411, p = .019, and the FAVRES Task 2 Accuracy score at 12-months, rs (33) = .641, p <.001.
The total number of SG elements at 12-months was only found to be moderately correlated with
the FAVRES Task 2 Accuracy score at 12 months, rs (33) = .446, p = .007.
The total number of SG elements at 6-months also moderately correlated with the
FAVRES Task 4 Accuracy score at 6-months, rs (28) = .489, p = .006, and weakly correlated
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with the FAVRES Task 4 Accuracy score at 12-months, rs (33) = .365, p = .031. This was
consistent between timepoints, as the total number of SG elements at 12-months was also found
to be moderately correlated with the FAVRES Task 4 accuracy score at 6-months, rs (28) = .477,
p = .008, and at 12-months, rs (33) = .473, p = .004.
The total number of SG elements at 6-months was weakly correlated with the FAVRES
Task 4 Rationale Score at 12-months, rs (34) = .380, p = .022. The total number of SG elements
at 12-months was found to be weakly correlated with the FAVRES Task 4 Rationale score at 12months, rs (33) = .348, p = .040.
The total number of SG elements at 6-months was also moderately correlated with
FAVRES Total Rationale Score at 6-months, rs (24) = .526, p = .006, and at 12-months, rs (27) =
.481, p = .008. Showing a similar pattern, the total number of SG elements at 12-months was
moderately correlated with the FAVRES Total Rationale score at 6-months, rs (24) = .415, p =
.035 and weakly correlated with this score at 12-months, rs (27) = .368, p = .050. Correlations
were nonsignificant for all remaining associations (p’s > .05).
Relationship with total number of episodes. The total number of episodes at 6- and 12months were again significantly correlated with several measures from the FAVRES. The total
number of episodes at 6-months was moderately correlated of the FAVRES Task 2 Accuracy
score at 12-months, rs (28) = .582, p = .001. The total number of episodes at 12-months was
weakly correlated with the FAVRES Task 2 Accuracy score at 12-months, rs (33) = .399, p =
.018. Similarly, the total number of episodes at 12-months was moderately correlated with the
FAVRES Task 4 Accuracy score at 12-months, rs (33) = .479, p = .004. The number of episodes
at 6-months also demonstrated a moderate correlation with the FAVRES Task 4 Accuracy score
at 12-months: rs (29) = .482, p = .006. The total number of episodes at 12-months was
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moderately correlated by the FAVRES Task 2 Accuracy score at 6-months, rs (27) = .504, p =
.005. The total number of episodes at 6-months was moderately correlated with the FAVRES
Total Accuracy score at 12-months, rs (21) = .462, p = .027, and the total number of episodes at
12-months was moderately correlated with the FAVRES Total Accuracy score at 6-months, rs
(18) = .548, p = .012. The total number of episodes at 6-months was moderately negatively
correlated with the FAVRES Total Reasoning Sub-Skills score at 6-months, rs (8) = -.665, p =
.036. At 12-months, the total number of episodes was strongly positively correlated with the
FAVRES Total Reasoning Subskills score at 12-months, rs (7) = .714, p = .031. Correlations
were nonsignificant for all remaining associations (p’s > .05).
Relationship with total number of EC episodes. The total number of EC episodes at 6months was moderately correlated with the Task 2 Accuracy score at 12-months, rs (28) = .405,
p = .026. The total number of EC episodes at 12-months was weakly correlated with the Task 2
Accuracy score at 12-months, rs (33) = .353, p = .037. The total number of EC episodes at 6months was moderately correlated with the FAVRES Task 4 Accuracy score at 6-months, rs (27)
= .414, p = .025, and with the FAVRES Task 4 Accuracy score at 12-months: rs (29) = .437, p =
.014. The total number of EC episodes at 12-months was also moderately correlated with the
FAVRES Task 4 Accuracy score at 12-months, rs (33) = .406, p = .016. The total number of EC
episodes at 6-months was moderately correlated with the FAVRES Task 2 Rationale score at 12months, rs (29) = .409, p = .002. The total number of EC episodes at 12-months was strongly
correlated with the FAVRES Total Reasoning Subskills score at 12-months, rs (7) = .759, p =
.018. Correlations were nonsignificant for all remaining associations (p’s > .05).
Relationship with number of SG elements per episode. The number of SG elements
per episode at 6-months was moderately correlated with the FAVRES Task 2 Accuracy score at
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12-months, rs (27) = .457, p = .013. The number of SG elements per episode at 12-months was
weakly correlated with the FAVRES Task 2 Accuracy score at 12-months, rs (33) = .350, p =
.039, as well as with the FAVRES Task 4 Accuracy score at 12-months, rs (33) = .346, p = .041.
The number of SG elements per episode at 6-months was moderately correlated with the
FAVRES Task 4 Accuracy score at 6-months, rs (26) = .427, p = .024, although it was not
correlated with the FAVRES Task 4 Accuracy score at 12-months (p = 0.63). However, the
number of SG elements per episode at 12-months was moderately correlated with the FAVRES
Task 4 Accuracy score at 6-months, rs (25) = .458, p = .016.
The number of SG elements per episode at 6-months was moderately correlated with the
FAVRES Total Rationale score at 6-months, rs (23) = .517, p = .008, and strongly correlated
with the FAVRES Total Reasoning Subskills at 6-months, rs (8) = .806, p = .005. The number of
SG elements per episode at 12-months was moderately correlated with the FAVRES Total
Rationale Score at 6-months, rs (21) = .418, p = .047. Correlations were nonsignificant for all
remaining associations (p’s > .05).
DECLARATIVE MEMORY
To assess the relationship between macrolinguistic narrative variables and declarative
memory, Spearman’s correlations between total number of story grammar elements, total
number of episodes, total number of EC episodes, and number of SG elements per episode at 6and 12-months and scores on the HVLT-R and BVMT-R at 6- and 12-months were conducted.
Tables 3 and 4 summarize these correlations.
Relationship with total number of SG elements. The total number of SG elements at 6months was moderately correlated with the HVLT-R at 6-months, rs (45) = .496, p < .001, and
with the BVMT-R at 6-months, rs (44) = .540, p < .001. It was also moderately correlated with
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the HVLT-R at 12-months, rs (37) = .551, p < .001, and the BVMT-R at 12-months, rs (35) =
.431, p = .008. The reverse was likewise true as the total number of SG elements at 12-months
was weakly correlated with the HVLT-R at 6-months, rs (46) = .287, p = .048, and the BVMT-R
at 6-months, rs (45) = .310, p = .034. The total number of SG elements at 12-months was also
moderately correlated with the HVLT-R at 12-months, rs (37) = .437, p = .005, and the BVMT-R
at 12-months, rs (35) = .420, p = .010.
Relationship with total number of episodes. The total number of episodes at 6-months
was weakly correlated with BVMT-R scores at 6-months, rs (40) = .366, p = .017, while the total
number of episodes at 12-months was moderately correlated with BVMT-R scores at 12-months,
rs (34) = .628, p < .001. Moderate to strong correlations were found between all other
combinations of the total number of episodes at 6- and 12-months and concurrent HVLT-R and
BVMT-R scores (all p’s ≤ .017). Further, similar to the total number of SG elements, the number
of episodes at 6-months was moderately correlated with HVLT-R scores at 12-months (p = .001)
and BVMT-R scores at 12-months (p = .017). The number of episodes at 12-months was also
moderately correlated by HVLT-R and BVMT-R scores at 6-months (p’s ≤.002).
Relationship with total number of EC episodes. The total number of EC episodes was
weakly to moderately correlated with HVLT-R and BVMT-R scores within both timepoints (p’s
≤.018). Similar to the total number of SG elements and total episodes, the number of EC
episodes at 6-months was weakly to moderately correlated with the HVLT-R and BVMT-R
scores at 12-months, (p’s ≤ .027). The number of EC episodes at 12-months was weakly
correlated with the BVMT-R scores at 6-months (p = .018), whereas correlations with HVLT-R
at 6-months were nonsignificant (p = .062).
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Relationship with number of SG elements per episode. The number of SG elements
per episode at 6- and 12-months did not significantly correlate with neither the HVLT-R or
BVMT-R at 6- and 12-months (all p’s > .05).
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Table 3. Summary of correlations between macrolinguistic narrative measures and declarative memory measures.
Number of SG elements

HVLT

6m
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12m

BVMT

6m

12m

6m

12m

rs (45) = .496**

rs (46) = .287*

p < .001

p = .048

rs (37) = .551**

rs (37) = .437**

p < .001

p = .005

rs (44) = .540**

rs (45) = .310*

p < .001

p = .034

rs (35) = .431**

rs (35) = .420**

p = .008

p = .010

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the .05 level (2-tailed)

Number of episodes
6m

12m

rs (41) = .453**, rs (35) = .500**,
p = .002

p = .002

rs (32) = .564**, rs (35) = .583**,
p = .001

p < .001

rs (40) = .366*, rs (34) = .593**,
p = .017

p < .001

rs (30) = .419*, rs (34) = .628**,
p = .017

p < .001

Number of EC episodes
6m

12m

rs (42) = .371*,

rs (35) = .309,

p = .014

p = .062

rs (31) = .564**,

rs (35) = .494**,

p = .002

p = .002

rs (40) = .408**,

rs (34) = .393*,

p = .007

p = .018

rs (30) = .390*,

rs (34) = .362*,

p = .027

p = .030
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PRAGMATIC FUNCTION
To assess the relationship between macrolinguistic narrative variables and pragmatic
function, Spearman’s correlations between the total number of story grammar elements, total
number of episodes, total number of EC episodes, and number of SG elements per episode at 6and 12-months and scores on the LCQ (Self and Other raw scores) at 6- and 12-months were
conducted. Table 4 includes a summary of these correlations.
Relationship with total number of SG elements. The total number of SG elements at 6months was moderately correlated with the LCQ Other raw score at 6-months, rs (24) = .526, p =
.006. Correlations were nonsignificant for all remaining associations (p’s > .05).
Relationship with total number of episodes. The number of episodes at 6-months
showed a moderate negative correlation with the LCQ Other raw score at 6-months, rs (30) = .531, p = .002. However, at 12-months, the number of episodes was moderately negatively
correlated with the LCQ Other raw score at 6-months, rs (30) = -.487, p = .005; correlation with
the LCQ Other raw score at 12-months was nonsignificant (p = .071). Correlations were
nonsignificant for all remaining associations (p’s > .05), including all correlations run with the
LCQ Self raw score.
Relationship with total number of EC episodes. The total number of EC episodes at 12
months was weakly negatively correlated with the LCQ Other raw score at 6-months, rs (30) = .358, p = .049. Correlations were nonsignificant for all remaining associations (p’s > .05).
Relationship with number of SG elements per episode. No significant correlations
were found between the number of SG elements per episode at 6- and 12-months and either the
LCQ Other or Self raw score at 6- and 12-months (all p’s > .05).
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All significant correlations for each variable and timepoint combination are presented in
Table 4.
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Table 4. Summary of significant correlations at each variable and timepoint combination.
6-months
Number of Number of Number
Number of
Number of
SG
episodes
of EC
SG elements
SG
elements
episodes
per episode
elements

EF

Task 2
Accuracy*;
Task 4
Accuracy**;
Total
Rationale**

Total
Reasoning
Sub-Skills*

Task 4
Accuracy*

Declarative
memory

HVLT-R**;
BVMT-R**

HVLT-R**;
BVMT-R*

HVLT-R*;
BVMT-R**

Pragmatic
function
EF

LCQ
Other**

LCQ
Other**

Task 2
Accuracy**;
Task 4
Accuracy*;
Task 4
Rationale*;
Total
Rationale**;
HVLT-R**;
BVMT-R**

Task 2
Accuracy**;
Task 4
Accuracy**;
Total
Accuracy*
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6months

12months

Number
of SG
elements
per
episode

Task 4
Accuracy*;
Total
Rationale**;
Total
Reasoning
Sub-Skills**
N/A

Task 4
Accuracy**;
Total
Rationale*

Task 2
Accuracy**;
Total
Accuracy*

N/A

Task 4
Accuracy*;
Total
Rationale*

HVLT-R*;
BVMT-R*

HVLT-R**;
BVMT-R**

HVLT-R;
BVMT-R*

N/A

N/A

N/A

N/A

LCQ
Other**

LCQ
Other*

N/A

Task 2
Accuracy;
Task 4
Accuracy*;
Task 2
Rationale**

Task 2
Accuracy*

Task 2
accuracy**;
Task 4
Accuracy**;
Task 4
Rationale*,
Total
Rationale*
HVLT-R**;
BVMT-R**

Task 2
Accuracy*;
Task 4
Accuracy**;
Total
Reasoning
Sub-Skills*

Task 2
Accuracy*;
Task 4
Accuracy*;
Total
Reasoning
Sub-Skills*

Task 2
Accuracy*;
Task 4
Accuracy*

HVLT-R**;
BVMT-R**

HVLT-R**;
BVMT-R*

N/A

N/A

N/A

N/A

N/A

HVLT-R**; HVLT-R**;
Declarative
BVMT-R*
BVMT-R*
memory
N/A
N/A
N/A
Pragmatic
function
** Correlation is significant at the 0.01 level (2-tailed)

* Correlation is significant at the .05 level (2-tailed)

12-months
Number of Number of
episodes
EC
episodes

N/A
N/A
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DISCUSSION
This study furthered our understanding of the relationships between narrative
impairments and deficits in executive functions, declarative memory, and pragmatic function
post-TBI. Using samples of 48 TalkBank transcripts at 6-months and 44 at 12-months, this study
analyzed these relationships at two different timepoints, and identified relationships both within
and across timepoints. Narrative discourse impairment demonstrated several significant
correlations with deficits in EF and declarative memory, while comparatively fewer significant
correlations were demonstrated with pragmatic function. The present study also supported and
extended the findings of Mozeiko et al. (2011) and Marini et al. (2014) by documenting the
impact of persisting deficits in EF and declarative memory post-TBI on discourse-level
language. Findings in the present study support the use of macrolinguistic narrative (story
grammar) measures to capture the functional impact of persisting EF and declarative memory
impairments in clients with severe TBI.
EXECUTIVE FUNCTIONS
In the present study, macrolinguistic narrative variables correlated most often with
FAVRES Task 4 Accuracy score, followed by the FAVRES Task 2 Accuracy score. Narrative
length, completeness, and elaboration were correlated with these two FAVRES scores more
often than with other scores on this measure, including total scores (Total Accuracy, Total
Rationale, Total Reasoning Sub-Skills). This suggests that the types of executive functions
measured by Tasks 2 and 4 share common demands with producing a lengthy, complete, and
elaborate narrative. Specifically, the ability to accurately plan, organize, and solve problems
within functional everyday tasks (e.g., planning your daily schedule as in Task 2, making a case
for how to solve a problem as in Task 4), appears highly related to the ability to tell a longer,
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more organized version of Cinderella. Task 2 also requires shifting, which likely is essential for
transitioning between episodes in narrative discourse. The FAVRES Task 2 and 4 Accuracy
scores had relationships within timepoints with narrative length, indicating that planning and
organizational abilities are required to include more propositions in a story, thus yielding a
longer Cinderella narrative. The FAVRES Task 2 and 4 Accuracy scores were also significantly
correlated with the total number of EC episodes, which likely reflects the high level of planning
and organization required to sort propositions into episodes, and the even greater demands of
including enough propositions to generate elaborated complete episodes. FAVRES Task 4
Accuracy scores showed significant correlations in 12 out of 16 analyses and FAVRES Task 2
Accuracy scores showed significant correlations in 10 out of 16 analyses. Meanwhile, FAVRES
Task 2 and 4 Rationale scores only showed significant correlations in 3 out of 32 analyses
collectively. Thus, narrative discourse performance likely relies the most on the EF abilities
captured by the FAVRES Task 4 Accuracy score, followed closely by the FAVRES Task 2
Accuracy score. Thus, performance on the FAVRES Task 2 and 4 Accuracy scores can provide
insight into the client’s strengths and weaknesses with the specific EF skills required to construct
a narrative that conforms to a story grammar framework. Identifying these strengths and
weaknesses along with specific narrative discourse deficits may prove useful in planning
appropriate treatment targeting functional executive function and communication abilities.
The FAVRES Total Rationale score was consistently correlated with the number of story
grammar elements and number of elements per episode, both within and across timepoints.
Formulating rationales and sound reasoning requires the speaker to use problem solving skills
and provide coherent explanations for their responses on the FAVRES tasks. This is a more
advanced skill than simply planning and organizing, so it is logical that if a participant performs
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better on this task, they may be able to tell a longer story with more propositions per episode,
indicating more elaborate storytelling. Upon inspection of several Cinderella narratives included
in the present study, participants with a higher number of story grammar elements and elements
per episode tended to provide more description in their narrative. These elaborated descriptions
incorporated dialogue between characters; direct explanations of characters’ actions, thoughts,
and feelings; and very specific descriptions of characters, items, and the setting. For example,
one participant with more story grammar elements per episode produced the following
description of Cinderella: “they don’t even seem to recognize her as their sisters / because she’s
done up now / she’s got a lovely white dress / she’s got glass slippers on / (she’s a) she’s a very
fine lady / she’s introduced as royalty from another jurisdiction.” This participant used six
propositions alone to describe Cinderella’s outfit, while a participant with fewer propositions per
episode simply stated, “and on the way she met a &-uh (.) a lady / that (.) changed her dress and
outfit.”
The FAVRES Total Reasoning score revealed relationships with macrolinguistic
narrative measures within timepoints, but not across timepoints. The FAVRES Total Reasoning
score was significantly correlated with all macrolinguistic narrative measures except for total
number of story grammar elements. Thus, this score appears more related to the episodic
organization and elaboration within the narrative, rather than the length of the narrative. It is
likely that the FAVRES Total Reasoning score is related to causal reasoning, as causal reasoning
is required to link the different elements of an episode together. Upon inspection of several
Cinderella narratives from the present study, it appears that participants who had higher
reasoning scores along with a greater number of total episodes, EC episodes, and elements per
episode included more causal reasoning within episodes. For example, one participant that fit
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this description often included explanations for characters’ actions: “and so she was almost
midnight / so she ran for it (um back to the) back home” as well as explanations for characters’
feelings: “and &-um they were very jealous / because they knew / that it was Cinderella’s shoe.”
In contrast, another participant that had lower performance on these macrolinguistic narrative
measures often left out causal relationships that were essential to the story. The participant
stated, “anyway some little short guy with grey hair put the shoe on Cinderella’s foot”, without
explaining who was looking for Cinderella and why, or even establishing that the prince fell in
love with Cinderella.
Furthermore, impairment on the macrolinguistic narrative measures correlated with
persistent EF impairment. Specifically, macrolinguistic narrative measures at 6-months
correlated with the FAVRES Task 2 Accuracy, Task 4 Accuracy, and Total Rationale scores at
12-months. This is consistent with previous findings, as Marini et al., 2014 and Mozeiko et al.,
2011 demonstrated that executive dysfunction and narrative discourse deficits can persist for
decades (34 to 37 years post-TBI). Current findings indicate that these deficits are present at 6and 12-months post-injury, and that macrolinguistic narrative measures are associated with
persisting executive dysfunction at 12-months.
DECLARATIVE MEMORY
In the present study, the HVLT-R and BVMT-R were consistently correlated with the
total number of story grammar elements, the total number of episodes, and the total number of
EC episodes. Therefore, an individual’s ability to tell a longer story with more episodes and
greater elaboration is significantly correlated to his or her declarative memory post-TBI. As
suggested by Gupta et al. (2009), telling an elaborate, well-organized narrative requires speakers
to engage in complex decision-making in a sustained manner, while also maintaining and
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updating representations – all requiring strong declarative memory. In the present study, better
declarative memory was associated with better elaboration within the narrative, which involved
providing more details about characters (e.g., use of mental states), events (e.g., multiple basic
elements), and settings. Specifically, the present study found that declarative memory was linked
to the presence of elaboration, as measured by the number of EC episodes, rather than the
quantity of elaboration, as measured by the number of SG elements per episode. An example of
an episode that represents this concept consists of the following: “and &-um they’re all getting
excited (1) / because they’re going to the ball. (2) / and &-um she is not allowed to go to the ball
by the stepmother (3).” The propositions in this episode were listed as an attempt with a mental
state (1), an initiating event with a mental state (2), and a direct consequence (3). While there are
only three propositions in this example, two of the three propositions either include a mental
state term or rely on that term, thus resulting in a short, yet elaborated complete episode. This
example demonstrates how participants can include elaboration within an episode without
necessarily increasing the number of propositions per episode, and it is this presence of
elaboration that appears to draw on declarative memory. Observed correlations between
macrolinguistic narrative measures and declarative memory are consistent with existing
evidence, as Lê et al. (2014) previously found moderate to moderately large correlations between
declarative memory and global discourse measures, demonstrating that declarative memory is
crucial for producing a complete story.
Relationships both within and across timepoints were present between declarative
memory and macrolinguistic narrative measures. Thus, declarative memory is not only related to
the participant’s concurrent ability to tell a story, but is also related to macrolinguistic narrative
abilities at a later time, and vice versa. This provides evidence that following a TBI, deficits
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persist in declarative memory as well as EF – and that declarative memory deficits are closely
tied to narrative discourse difficulties, both within and across timepoints.
PRAGMATIC FUNCTION
The lack of correlations between the LCQ and story grammar measures was initially
surprising. However, two factors may help to explain these findings. First, the LCQ might
measure pragmatic function in a broader manner than the more confined macrolinguistic
narrative measures. Thus, while we might expect correlations between macrolinguistic measures
and LCQ items that assess the quantity (i.e., too much / too little) or organization of information
shared, story grammar measures might not be related to other pragmatic characteristics (e.g.,
speaking at a fast/slow rate). The second factor relates to the lack of insight or awareness of
deficits observed in many individuals following severe TBI. As a result of limited selfawareness, LCQ Self scores may not accurately represent pragmatic challenges experienced in
this population, and in turn, this could explain the lack of correlations found between
macrolinguistic narrative measures and LCQ Self scores (0 out of 16 analyses). On the other
hand, the LCQ Other score was found to be significantly correlated in 4 out of 16 analyses, all at
the 6-month timepoint. This suggests that a significant other’s perception of pragmatic function
in a person post-TBI (LCQ Other form) may better capture narrative discourse deficits than the
person’s self-perception of their pragmatic function (LCQ Self form). Further, the pragmatic
functioning of an individual 6-months after a TBI may be more consistent with performance on
macrolinguistic narrative measures than pragmatic functioning at 12-months, as an individual’s
communication continues to improve through spontaneous recovery. While few correlations with
the LCQ were found in the current study, it is possible that specific items or sets of items on the
LCQ, such as LCQ items associated with the Gricean domain of quantity, might show stronger
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relationships with macrolinguistic narrative performance. Regardless, it appears that broad
pragmatic communication deficits, as measured by the LCQ, are not as strongly correlated with
narrative discourse impairments as EF and declarative memory.
LIMITATIONS AND FUTURE DIRECTIONS
While the results provide strong evidence supporting relationships between narrative
macrolinguistics, EF, and declarative memory both within and across timepoints, there are a few
limitations of the present study. While the sample of TBI participants was medium-sized, not all
participants had data for all measures at each timepoint, limiting the strength of correlations
found. Additionally, the sample included some multilingual participants and was not diverse in
terms of race and ethnicity.
The present study found moderate to strong relationships between macrolinguistic
narrative measures and both EF and declarative memory at 6- and 12-months, showing the
persistence of deficits in these areas over time, as well as the strength of associations over time.
One potential future direction could be to look at the relationships between macrolinguistic
narrative measures, EF, and declarative memory at timepoints other than 6- and 12-months. Sixand 12-months were selected for the present study as critical timepoints for informing therapy
during the recovery period. However, it could be useful to analyze these relationships at other
timepoints (e.g., 3-, 9-, and 24-months post-TBI) to see if associations are consistent.
Additionally, regression analyses could be conducted to determine the predictive value of these
variables, and these measures could be compared between TBI and NHC groups.
The present study found minimal associations between macrolinguistic narrative
measures and pragmatic function. Thus, another future direction could be to compare
macrolinguistic narrative performance to other measures of pragmatic function, such as a subset
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of items from the LCQ. As suggested above, it is possible that LCQ items associated with the
Gricean domain of quantity might be show stronger correlations with narrative impairment than
the overall LCQ scores. Alternatively, a different measure of pragmatic function could be used,
preferably one that was narrower in scope and/or assessed abilities through behavioral
observation rather than self/other-report, such as The Awareness of Social Inference Test
(TASIT; McDonald et al., 2003).
CONCLUSION
This study analyzed the relationship between narrative impairments and deficits in
executive function, declarative memory, and pragmatic function post-TBI. Weak to strong
relationships were found between narrative length, episodic completeness, and episodic
elaboration and executive function and declarative memory performance, as measured by the
FAVRES, HVLT-R, and BVMT-R, in individuals 6- and 12-months post-TBI. Specifically,
relationships both within and across timepoints were found between the FAVRES Task 2 and 4
Accuracy scores and narrative impairments post-TBI, suggesting performance across tasks relies
on similar planning and organizing abilities. Further, declarative memory was significantly
correlated with an individual’s ability to produce a longer and more elaborated narrative within a
story retell task, both within and across timepoints. Finally, findings revealed persisting EF and
declarative memory deficits post-TBI, with these deficits being associated with narrative
discourse deficits over time. While relationships between pragmatic function and macrolinguistic
narrative measures were examined in the current sample of individuals with severe TBI, these
proved less informative in explaining narrative deficits than either executive functions or
declarative memory – potentially due to the broad range of abilities assessed by the LCQ.
Findings in the present study support the use of macrolinguistic narrative (story grammar)
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measures to capture the functional impact of persisting EF and declarative memory impairments
in clients with severe TBI. The present findings support evaluating and treating narrative
discourse impairments early in this population, as narrative discourse, executive function, and
declarative memory deficits are correlated both within and across timepoints. This may increase
the efficiency and effectiveness of assessment, thus, improving communicative participation and
quality of life in this population.
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